


S ome of the first preserved fos¬ 
sils were trilobites. Most pale¬ 
ontologists thus consider tri¬ 
lobites to be one of the most ancient 
of known fossil groups. Fortunately, 
a large number of well-preserved 
examples exist, which al¬ 


lows a detailed 
study of the an¬ 
imal. As a result, much is 
known about its well-de¬ 
signed, complex eye. New 
research on the workings of the trilo- 
bite eye shows that it is far more com¬ 
plex and better designed than thought 
even just a few years ago. Such a dis¬ 
covery is contrary to evolution theory. 

Trilobita is a large class of extinct 
marine bottom-dwelling arthropods 
(a group including insects, spiders 
and crustaceans like lobsters) that 
were abundant in the Cambrian and 
Silurian seas. Fossilized trilobites are 
commonly found in many parts of 
the world. The large number of well- 
preserved examples has allowed de¬ 
tailed studies of the animal's anatomy. 
They possessed the first known "com¬ 
pound" (multi-lensed) design type of 
eye (specifically the diopter apparatus) 
that preserves very well in the fossil 
record. The once misnamed "simple 
primitive" trilobite eye is now known 


to incorporate an incredibly complex 
optical-chemical system into its de¬ 
sign. Marine biologist Richard Ellis 
called the "compound eyes of trilobite 
... with their hundreds of lenses... 
far more complicated than the eyes of 
any vertebrates" 
(2001, p. 7). Sci¬ 
entists claim 
that the 
trilobite 
not only 
had: "highly 
organized vi¬ 
sual organs, 
but some of the 
recently discov¬ 
ered properties 
of trilobites' eye 
lenses represent 
an all-time feat 
of function op¬ 
timization ... a 
very successful 
scheme of eye 
structure: the 

composite or compound eye." (Levi- 
Setti, 1993, p. 29). 

The trilobite eye is the "oldest eye of 
which we have record" (Sinclair, 1985, 
p. 9). Trilobites lived, by evolutionist 
reckoning, over 500 million years ago. 
Duke-Elder wrote a half-century ago 
that a major prob¬ 
lem for vision evolu¬ 
tion is that "among 
the earliest fossils 
known to man - the 
Trilobites, Arthro¬ 
pods which crept 
over the sea-bed ... 
both median ocelli 
[simple eye] and lat¬ 
eral compound 

Continued on Page 4 


Chilly Fun Outdoors 


by moxie 


S ome people are tempted to 
stay inside when the weather 
gets cold. That, of course, is neither me 
nor you! We know that there is plenty to do, 
and plenty to learn, when the weather 
becomes cool and even downright chilly. 
For a start in the fall, we can look for 
all the ways that plants and animals 
prepare for winter. The weeds, for 
the most part, have all produced 
seed. Have you noticed the thistle 
seeds, light as down, that blow away 
and lodge in all sorts of new loca¬ 
tions, there to germinate in the spring. 
Fireweed seeds and goldenrod seeds also 
make use of dispersal (spread) of their seeds 
by the wind. Some other plants simply produce 
heavy seeds that fall down near the parent 
plant. Should that patch of soil be covered up 
with other vegetation in the spring, those heavy 
seeds can wait years until the soil is disturbed 
again. In any case, most seeds produced in 
nature, require several weeks of extreme cold 
before they will germinate. This prevents the 
seeds from producing tender young seedlings 
just before winter arrives. Otherwise these new 
plants would freeze and die. 

Some plants elect to survive the winter by 
shedding their leaves. The plant forms a tough 
zone at the base of each leaf. The leaf falls off 
and a leaf scar, a mark where the leaf previously 
was attached, remains on the stem. If the plant 
did not form that tough (abscission) layer, the 
plant could die from loss of water 
or from allowing insects an easy 
access into the stem. See if you 
can find leaf scars on the twigs 
of trees and bushes near your 
place. Above each leaf scar, often 
the plant has produced a bud 
which protects next year's grow¬ 
ing shoot. The bud is protected 
by hardened scales. Only when 
the plant has endured weeks of 
extreme cold, and when suitable 
conditions return, will the plant 
Continued on Page 2 
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break out the new growth from its buds. It 
can be very difficult for horticulturists to arti¬ 
ficially persuade some plants to bud out. The 
plants however know how and when to do it. 

Then again other plants elect to die down to 
the ground and to spend the winter simply as 
buried roots with attached buried buds. Some 
plants, like thistles and dandelions, have very 
deep tap roots. It might be fun sometime to try 
to dig out a thistle root. It is said that they can 
penetrate down perhaps 2 metres into the soil. 
This can explain the extreme difficulty people 
have in eliminating these plants from their 
property. It is certainly fun in the spring to see 
perennials begin to push up new shoots. 

The most daring plants of all are the ev¬ 
ergreens, mostly the conifers like spruce and 
fir and pine. These plants have narrow leaves 
(needles) with very thick resistant surfaces. 
These thick leaf surfaces are necessary to 
keep these plants from drying out during the 
winter when the sun shines on them, the wind 
blows, but no water can be obtained from the 
soil since everything is frozen solid. The cold 
air of winter can be extremely drying for many 
evergreen plants. The tamarack is a similar 
plant that sheds its needles in the fall. There 
are broad leaf evergreen plants too, such as 
bearberry [Arctostaphylos] and wintergreen 
[Pyrola]. These plants are small, hugging the 
ground, so that they will generally be covered 
up by snow. In that location they should not dry 
out too much. 

There are obviously many strategies that 
plants can adopt to survive the winter. The 
main thing is that the plant has a survival strat¬ 
egy to follow. Plants brought into Alberta from 
warmer climates will not survive the winter al¬ 
though they may be technically perennials else¬ 
where. They will not survive because they are 
not prepared for the cold. Animals too have a 
variety of options available for surviving the chill 
of winter. The rich variety of strategies which 


animals have is a further indication of how in¬ 
teresting the creation is. 

For a start, of course, we think of migration. 
Some creatures migrate for astonishing dis¬ 
tances and show amazing talents for precise 
navigation. We think of the monarch butterfly 
and of various migratory birds. On three oc¬ 
casions in late September, my husband and I 
have observed sandhill cranes (astonishingly 
large birds!) in fields east of Sault Ste Marie 
in Ontario. These birds are not there earlier in 
the season, but only when they proceed from 
points farther north, to points farther south. We 
saw the skies over Saskatchewan covered with 
huge lacy arrangements of thousands of geese 
(perhaps snow geese) wending their ways 
south. Smaller birds in their vast variety includ¬ 
ing robins, sparrows, warblers, hummingbirds 
and nuthatches among others, all increase in 
numbers in city backyards as they proceed from 
the north, and as they catch up with stragglers 
which have not yet left. 

Some animals however elect to stay 
throughout the winter. Such animals must ei¬ 
ther be able to find a suitable supply of food 
through the winter (such as deer and moose 
and rabbits that can eat twigs, bark of trees 
and dead vegetation and lichens). Some ani¬ 
mals, like squirrels, set up storehouses of food 
for themselves. The beaver, of course, is the 
most exciting of these animals. Fie not only 
stores food for the winter, but he also builds 
himself a lodge in which to keep warm and 
safe, with easy access to the food. Some crea¬ 
tures like bears elect to hibernate. They eat lots 
during the summer and then lower their me¬ 
tabolism drastically in the winter so that they 
need neither food nor drink. Other creatures 
like some insects and some pond creatures, re¬ 
treat to the cool depths of bodies of water like 
ponds. For some of them only the eggs survive 
the winter. 

It is evident that the wonders of creation in¬ 
clude more than showy appearances or strange 
environments. The every day details that en¬ 
able organisms to thrive in cold parts of the 
globe are indeed wonderful design features for 
which we should be very thankfuL A landscape 
without plants and animals would be a dreary 
place indeed. There are no doubt plenty of oth¬ 
er strategies, why not use your observations 
skills to discover some of these. You could then 
research further details about these organisms. 
Consider it a challenge that you can't resist! 
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^^phe summer of 2007 started 
with a bang when the Big Val- 
H ley Creation Science Museum 
officially opened its doors. It took 
four years for Harry Nibourg's 
dream to become reality The dedi¬ 
cated efforts of many skilled vol¬ 
unteers such as Vance Nelson (of 
Creation Truth Ministries) and 
Ian Juby (of Canada's first travel¬ 
ing creation science museum) led 
to this event which received front 
page coverage in major newspa¬ 
pers across Canada. Many peo¬ 
ple, both supporters and skeptics, 
have already visited this facility 
on the main street of Big Valley, 60 
km north of Drumheller or 40 km 
south of Stettler. 

During October 2007, Ray Strom 
of Calgary addressed the Creation 
Science Association of Alberta 
on the topic "Conflict and Prog¬ 
ress—Creation Moves Ahead." 
Among other topics, he discussed 
his participation in the Institute for 
Creation Research's FAST (Flood 
Activated Sedimentation and Tec¬ 
tonics) project. As a participant 
on one of the research teams, Mr. 
Strom provided an overview of 
research into the nature of cross 
bedded sandstone such as the Co¬ 
conino sandstone of the Grand 
Canyon. By means of comparisons 
on the characteristics of modern 
sand dunes with the characteris- 
hcs of the cross bedded rocks, the 
ICR team is finding that the cross 
bedded rocks, in many geological 


formations, were actually depos¬ 
ited under water. They also hope 
to study some modern examples of 
sand waves formed under energet¬ 
ic water currents. Such studies will 
contribute to an understanding of 
how rocks with various charac¬ 
teristics (such as cross bedding) 
were quickly laid down during the 
Flood. 


L ooking for a family friendly film 
that gets you thinking? Look no 
further than Life’s Story 2: The 
Reason for the Journey. Brought to us 
by the makers of the popular “Incred¬ 
ible Creatures that Defy Evolution" se¬ 
ries, Life’s Story 2 has much to offer. 

You will not be disappointed by the 
beautiful photography that captures 
the intricate design of a wide variety 
of fish, birds and animals. Visit the Si¬ 
nai Peninsula in Eygpt and take a tour 
through the coral reefs. As you swim 
along the North African coast, watch 
and wonder at the extraordinary ma¬ 
rine creatures. Explore the wildlife of 
the African plains: zebras, elephants, 
giraffes and many, many more. 

While this visual extravaganza plays 
before your eyes, enjoy the classical 
music that compliments the photog¬ 
raphy and the verbal commentary that 
looks at these creatures from an intel¬ 
ligent design and creationist perspec¬ 
tive. Use this film in a classroom or 
small group setting to start a discus¬ 
sion on these topics. 

Divided into two 45 minutes sec¬ 
tions, Life’s Story 2 is really two films in 


one which makes it very user friendly. 

On the case the producers suggest 
that this film is suitable for ages 10 
through adult. Nevertheless,the whole 
family will enjoy this film. Certainly 
young children will not understand 
the “talking” component, nevertheless 
people of all ages will enjoy the close 
up encounters with the unusual and 
wonderful wildlife that you will wit¬ 
ness when you watch Life’s Story 2. 

Life’s Story 2:The Reason for the Jour¬ 
ney 

DVD. 100 minutes. Exploration Films. 
$18.00 

Reviewed by Tina Bain 
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Mloblte lye 

A Wonder of 
Complex Design 


continued from page 1 


by Jerry 
Beryman 




lyes were present which have 
1 reached a high stage of com- 
Iplexity " (1958, pp. 156-157). 
Trilobite scientists now conclude that 
trilobites "possessed the most sophis¬ 
ticated eye lenses ever produced," and 
their vision may actually have "been 
superior to current living animals" 
(Shawver, 1974, p. 72). Based on care¬ 
ful examinafion of fossils, researchers 
have concluded fhat trilobifes could 
see excepfionally well, even fhough 
fhey offen lived in fhe deep (thus very 
dark) sea bottom. One reason why is 
that their eye lenses were designed 
specifically fo funcfion in low-lighf, 
wafery environmenfs. 

A compound eye is consfrucfed 
from a large array of separafe eye op- 
fical elemenfs called ommafidia. Each 
eye component (ommatidium) was 
pointed in a different direction, al¬ 
lowing the trilobite to simultaneously 


see in front, on each side, and behind 
it, giving it a panoramic view of fhe 
world (Forfey, 2004, p. 449). A nefwork 
of photoreceptors and neurons then 
translated the many optical images 
picked up by the compound eye into 
a single composite picture. Evidence 
of fhe effecfiveness of fhis eye design 
is fhe facf fhaf if is sfill widely used 
on bofh inserts and crusfaceans today 
(Levi-Seffi, 1993, p. 29). 

One example of fhe excellenf fri- 
lobife design was fhe eye lens used 
on each ommatidium (Fernald, 1997; 
2001). The corneal lens faced fhe out¬ 
side world. It was constructed of clear 
calcife crystals, a hard mineral with 
very unique optical properties, well 
suited for underwafer vision. The cal¬ 
cife lens also makes frilobifes unique 
in the entire animal kingdom (Fortey, 
2000, p. 92). Most eye lenses are the 
"soft" type constructed out of cuticle. 
The trilobite calcite lens design used 
two separate layers called a doublet, 
each with different optical properties 
that functioned together as a unit to 
focus the image. 

Trilobite eyes were usually hexago- 
nally shaped, but some used square 
elongated clear calcite prisms (Fortey, 
2000, p. 96). The result was a design 
that had a huge advantage in low 
light, even compared to most mod¬ 
ern eyes. The lens used a design that 
largely eliminated the spherical aber¬ 
ration problem, the distortion caused 
by the lens shape (Fortey, 2004, p. 449). 
Spherical distortion occurs when the 
image is less sharp and slightly dis¬ 
torted, especially at the lens periph¬ 
ery compared to the centre of fhe lens. 


Levi-Seffi wrote fhat: "This optical 
doublet is a device so typically asso¬ 
ciated with human invention that its 
discovery in trilobites comes as some¬ 
thing of a shock. The realization that 
trilobites developed and used such 
devices half a billion years ago makes 
fhe shock even greafer. And a final 
discovery - thaf fhe refracfing inter¬ 
face befween fhe two lens elements 
in a trilobite's eye was designed in ac¬ 
cordance with optical constructions 
worked out by Descartes and Huy¬ 
gens in the mid-seventeenth century 
- borders on sheer science fiction" 

(1993, p. 54). 

A large amount of variefy exisfs in 
fhe eye design of fhe esfimafed 200 
different trilobite species. Research 
has found fhaf specific trilobife eye 
design varied according fo fhe lighf 
environmenf in which fhe frilobife 
lived (Clarkson, 1975). Some frilo¬ 
bifes had eyes wifh a few lenses; of her 
fypes had eyes wifh lenses number¬ 
ing in fhe fhousands. Some eyes were 
enormous, faking up mosf of fhe sur¬ 
face of fhe head. The mosf common 
eye design was a furret shape fhaf 
produced a combined visual field fhaf 
covered fhe animal's enfire surround¬ 
ings (Levi-Sefti, 1993, p. 32). Three 
basic designs exisf: fhe holo- 
chroal, fhe schizochroal, and 
fhe abathochroal. 11 . 

The holochroal vari- 
efy was bofh fhe mosf 
common frilobife eye Gwi 

fype and also fhe mosf 
complex. This design 
consisted of fhousands 
of small hexagonal- 
shaped lenses fhaf func¬ 
fion fogefher as a unif. Each 
lens used a shelled, biconvex de¬ 
sign consisfing of a thin calcite layer 
covered by a thin protective film. This 
design is found in all trilobife orders 
and in many different species. Trilo¬ 
bites in sediments above the Cambri¬ 
an had thicker lenses. 

The second trilobite eye type, the 
aggregate or schizochroal eye, was 
similar to the holochroal type except 
that it had fewer and larger biconvex 
lenses thaf were set in a turret-like 
arrangement separated by a hard fi- 


ha 
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brous membrane. This "highly so¬ 
phisticated" eye design is found only 
in the trilobite order Phacopida, and is 
a "visual system quite different from 
any ofher eye fhaf has ever appeared 
in fhe animal kingdom" (Forfey, 2004, 
449; Levi-Seffi, 1993, p. 43). The ju¬ 
venile holochroal eye resembled a 
schizochroal eye, and Darwinisfs be¬ 
lieve fhaf if represenfed fhe refaining 
of ancesfral juvenile characferisfics 
info adulfhood (Clarkson, 1975). This 
eye fype appeared fully formed in fhe 
fossil record af higher levels of Cam¬ 
brian rock. 

The lasf basic frilobife eye fype, fhe 
abathochroal form, resembles a schizo¬ 
chroal eye, excepf fhaf if does nof have 
membranes befween each individual 
lens. This design is found in only a 
few fypes of Cambrian frilobifes. 

Some eyeless frilobife species also 
exisfed, all of which lived in fhe dark¬ 
ness of fhe deep sea floor below fhe 
sunlif zone (Forfey, 2004, p. 449). In- 
sfead of labeling fhese frilobifes more 
primifive fhan sighfed frilobifes, and 
because lobsfers and ofher crusfa- 
ceans fhaf lived on fhe deep sea floor 
were eyeless, evolufionisfs speculafe 
fhaf fhe eyes of fhese frilobifes were 
slowly losf during evolufion. The 
Darwinisf's explanafion of fhe 
origin of fhe frilobife eye 
is fhaf: "Through nafu- 
ral selecfion operafing 
on chance variafions 
- frilobifes evolved a 
remarkably sophisfi- 
cafed opfical sysfem. 
For an opfical engi¬ 
neer fo develop such 
a sysfem would require 
considerable knowledge of 
such fhings as Fermaf's prin¬ 
ciple, Abbe's sine law. Shell's laws of 
refracfions, fhe opfics of birefringenf 
crysfals, and quife a bif of ingenuify" 
(Sfanley and Raup, 1978, p. 182). 

Alfhough frilobife eyes are well 
preserved and abundanf in fhe fos¬ 
sil record, no evidence exisfs of fheir 
evolufion. They appear fully formed 
in fhe fossil record. Levi-Seffi con¬ 
cluded fhe exfernal similarifies of fhe 
"primifive" frilobife eye "fo fhose of 
some modern insecfs (for example. 
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fhe anf) is quife remarkable" (1993, p. 
34). This man wrofe fhaf fhe schizo¬ 
chroal eye "probably evolved from fhe 
holochroal eye," buf fhis conclusion is 
based solely on comparisons of ouf- 
ward appearance, nof fossil evidence 
of fransifional forms. 

The frilobife eye is fhe earliesf 
known eye exisfing in fhe fossil re¬ 
cord, yef if is exfremely well designed. 
If is nof a primifive eye in any way, buf 
a highly advanced and highly effec- 
five eye, especially given fhe frilobifes' 
fypical environmenf af fhe boffom of 
deep wafer fhaf is normally close fo 
complefely dark. As Shawver wrofe, 
frilobife eyes are an "impressive feaf 
of early evolufion," buf even fhough 
frilobifes were fhe mosf prevalenf ani¬ 
mal in fhe Cambrian Sea, no evidence 
of frilobife eye evolufion exisfs - in 
spife of an abundanf fossil record daf- 
ing back fo fhe early Cambrian (1974, 
pp. 72-73). Lack of empirical evidence 
has forced scienfisfs fo speculafe on 
fhe pafh of frilobife eye evolufion and, 
for fhis reason, historically, "views on 
eye evolufion have flip-flopped, alfer- 
nafely favoring one or many origins" 
Fernald, 2006, p. 1917). 

The mosf fhaf scienfisfs can now 
say is we "have some undersfanding 
of how eyes mi^t have evolved" Fer¬ 
nald, 2004 p. 141 emphasis mine). As 
Levi-Seffi concluded, fhe "real sur¬ 
prise" is nof fhaf fhe eyes funcfioned 
according fo fhe laws of physics, buf 
fhaf fheir "basic lens designs" were 
engineered "wifh such ingenuify" 
(1993, p. 54). This evidence confradicfs 
Darwin's predicfion fhaf fhe earliesf 
eyes were primifive, and fhaf a large 
number of fransifional forms, sugges- 
five of eye evolufion from simple fo 
complex, would be found in fhe fossil 
record (1859). This is cerfainly food for 
fhoughf! 
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Obviously chemists start out at a dis¬ 
advantage when they undertake to 
duplicate in the laboratory a synthe¬ 
sis which is naturally carried out by 
a living organism. The disadvantages 
to the chemists are compounded by 
the fact that natural products tend to 
be much larger and more complicated 
than compounds designed in the labo¬ 
ratory. Natural products tend to have 
centres in their structure that allow 
for fwisfing so fhaf fhe molecule can 
assume alfernafe shapes. This is nof 
frue of synfhefic molecules. Also fhe 
arrangemenf of elemenfs in nafural 
producfs offen produces elaborafe, nof 
easily described shapes (compared fo 
fhe basic geomefry in a chemisf's de¬ 
signed producfs.) In addifion, some¬ 
how and unexpecfedly fhe large nafu¬ 
ral producfs have greafer solubilify in 
wafer fhan synfhefic designs. 

Jusf as fhe end resulfs of living pro¬ 
cesses in fhe cell are fancier fhan syn¬ 
fhefic producfs, so too, fhe processes 
for producing nafural producfs are 
much more sophisticated fhan in fhe 
laboratory. Mosf cells, for a sfarf, pack¬ 
age information confrolling fhe manu- 
facfure of assembly line machin¬ 
ery (in fhe form of cerfain 
profeins) nexf fo informa¬ 
tion which ensures fhaf 
fhe appropriafe raw 
producfs are produced 
af fhe appropriafe 
fime and in suifable 
amounfs ( like an 
ideal factory). So 
fhe assembly line 
receives whaf 
if needs when if 
needs if. One in- 
feresfing fhing 
is fhaf fhe raw 
producfs in cells 
are simple organic 
molecules in com¬ 
mon use in 
fhe cell. 
Lasfly 
a fhird 
cluster of 
formafion 


S ome people like a good challenge 
and some don'f. Some people like 
the challenge of climbing Mounf 
Everesf, while ofhers would prefer 
fo sfay home. Such people mighf poinf 
ouf fhaf fhere are some challenges 
which are besf ignored. There could 
well be challenges which are jusf foo 
difficulf or fime consuming fo under¬ 
fake. For example, in Augusf a feam 
from Cambridge Universify reporfed 
fhaf if fook fhem fwenfy fwo years fo 
produce a synfhefic version of azadi- 
rachfin, a producf which India's neem 
free {Azadirachta indica) efforflessly 
produces in large quantifies. 

There are a number of reasons why 
synfhefic chemisfry is sometimes hard 
pressed fo reproduce nafural producfs. 
The synfhesis of azadirachfin required 
64 steps. Much of fhe fime was spenf 
figuring ouf whaf fhe nexf sfep should 
be, one presumes, and how fo bring 
abouf the appropriate transforma¬ 
tion in what they already had. Some 
chemists criticized the English team 
for pursuing fhis projecf for so long. 
Many chemisfs foday recognize fhaf 
if is impossible, or nearly so, fo dupli¬ 
cate some nafural producfs. If seems 
sfrange however fhaf scienfisfs who 
so confidenfly claim fhaf fhey will cre- 
afe life in a fesf fube wifhin fhe nexf 
few years, neverfheless carmof dupli¬ 
cate some of fhe producfs of liv¬ 
ing cells. There is an obvious 
disconnecf here. Can if be 
fhaf fechnological man 
lacks many of fhe skills 
programmed info numer¬ 
ous organisms such as 
microbes or even like fhe 
neem free? 

The problem which 
fhe English chemisfs 
faced was fhaf fhey lack 
many of fhe skills and fhe 
fools which living cells use 
fo produce nafural prod¬ 
ucfs. For a sfarf, living cells 
are particular abouf whaf 
compounds fhey produce. All 
organic compounds are carbon 
based, fhaf is fhe molecules are 


builf around a core of carbon. The pos¬ 
sible number and arrangemenf of ad- 
difions fo fhis core are infinite as far 
as fhe synfhefic chemisf is concerned. 
Computers can design compounds 
which differ endlessly in small defails. 
Living cells however are far more par¬ 
ticular. They produce only a few prod¬ 
ucfs (thousands compared to infinity) 
and many of fhese are much more un¬ 
usual in fheir design fhaf fhe compufer 
generafed producfs. Compufers after 
all are not ingenious or original, but it 
seems that living cells (or at least the 
designer of living cells) is/are highly 
original. Thus even fhe huge librar¬ 
ies of synfhefic compounds available 
fo chemisfs, may nof reflecf fhe "rich 
chemical diversify of fhe much small¬ 
er numbers of nafural producfs." 

(Chrisfopher M. Dobson. Nature 
Dec. 16, 2004 p. 826) 










brings about unusual modifications 
or tailoring, to intermediate and final 
steps. It is the unusual modifications 
to the final product which make the 
compound biologically active (able to 
carry out its designated task). 

The living cell has the ability to 
build into a molecule the capacity to 
change quickly into a desired active 
form. For example, some products 
called enediynes have been isolated 
from certain microbes. These com¬ 
pounds include some of the most po¬ 
tent toxins known. For example, the 
concentration required to kill 50% of 
victims is so low that it works out to 
.r about one molecule per cell! 
One of these products, 
,■ calicheamicin, has 
an unusual triple 
sulphur (-S-S-S- 
) bond. Another one, 
■ dynemicin has a modi¬ 
fied benzene like ring. 

{ These components of the 
molecules, allow for a rapid cas¬ 
cade of change when conditions in the 
cell are appropriate. This sequence of 
events results in molecules which are 
able to aggressively oxidize things like 
DNA. The genetic information breaks 
up and the cell dies. 

Such chemical changes to a stored, 
seemingly innocent compound, show 
the finesse of organisms in producing 
fancy molecules. The process may re¬ 
quire 20-40 steps to complete, includ¬ 
ing final processing, but 50 or more 
steps are not uncommon. Such lengthy 
manufacturing processes with un¬ 
usual intermediate steps, indicate that 
these manufacturing procedures are 
not the result of randomly accumulat¬ 
ing know how. The cells use assembly 
lines which are dedicated to the final 
product. The chemical steps in be¬ 
tween are relevant to the cell only in 
that they represent stepping stones to 
the final product. There is no biologi¬ 
cal process, such as evolution, which 
could preserve a partly developed 
manufacturing process. What would 
be the point of conserving a product 
that does nothing? These metabolic 



pathways are clearly designed. 

Chemists are not anywhere nearly 
as sophisticated as living cells in their 
approach to artificially synthesizing 
natural products. Whereas organisms 
carry out late-stage modifications to the 
reactivity of these molecules, chemists 
try to build the reactive groups into 
the component parts which they then 
piece together. Thus they are forced to 
start with bigger, more elaborate ini¬ 
tial components. Chemists thus need 
a much larger collection of possible 
component parts than the cell does. 
Nevertheless, because the characteris¬ 
tics of some natural products are de¬ 
termined by the complex final three 
dimensional arrangement of parts, 
arrangements which cannot easily be 
produced by piecemeal processes, the 
synthetic chemist is at a distinct dis¬ 
advantage. This is why some products 
appear nearly impossible to 
produce in the lab, and this 
is why azadirachtin took 22 ^ 
years to produce. 

The question then arises as 
to why this compound was so in¬ 
teresting to the synthetic chemists. 

In fact Azadirachtin, and other 
compounds from the neem tree, 
have many interesting properties. 

For 2000 or more years, people in In¬ 
dia have exploited almost all parts of 
the neem tree. To people living in the 
shade of its ample canopy, this tree 
represents the cornucopia tree, the 
free tree, the blessed tree, or the village 
pharmacy tree. Indeed the Latin name 
for the tree, Azadirachta indica, comes 
from the Persian name Azad-Darakth, 
meaning "the free tree". Claims for the 
usefulness of products from the tree 
include uses as a pesticide (against 200 
important insect pests), as a fungicide, 
as treatments for malaria, leprosy, dia¬ 
betes, ulcers, skin disorders and con¬ 
stipation! Moreover its wood is said to 
be resistant to termite damage. 

Azadirachtin is a potent com¬ 
pound with a distant chemical resem¬ 
blance to steroids. This compound is 
found in all parts of the neem tree, but 
is most concentrated in the seed. At 


least 70 other unusual com- 
' pounds are also produced 
by the neem tree. Until 2007, 
[ none had been artificially synthe¬ 
sized. Now, of course, azadirachtin 
has been synthesized in a program so 
long running and so expensive that no 
one would want to do it again. 

In all of this, few people perhaps 
reflect on how amazing the neem tree 
really is. Related to mahogany, this 
attractive evergreen tree, produces 
chemical compounds that illustrate 
how poor our chemical expertise is 
compared to the synthesizing capabil¬ 
ities of this plant. Indeed the wonders 
of nature can only to serve to increase 
our awe at the amazing creation from 
which we all benefit. 
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